Did you believe everything you read in this book? ... I hope not. 

If you were thinking like a scientist, you should have been questioning what you read! 

For example, how do we know where crops like cabbage and cauliflower came from? 


This question is currently being investigated by 
scientists. Scientists do not find cabbage and 
cauliflower growing in the wild. But they do find various 
types of wild mustard plants. This is in line with the 
possibility that cabbage and cauliflower were produced 
by artificial selection, not natural selection. 

You can find evidence that various plants in the mustard 
family are related by comparing the forms of their 
flowers, leaves, roots, and other parts. You can also 
compare their taste to other vegetables. Scientists have 
found substances called glucosinolates in plants in the 
mustard family, which give them a characteristic taste. 

By determining the DNA sequences of the wild and 
cultivated varieties, scientists find that they are related. 
DNA sequences also give evidence about how different 
the plants are and how long ago they diverged, forming 
new populations with different characteristics. 


Scientists have looked for historical, archaeological, 
and geologic evidence to find out when and where 
crops like cabbage first appeared. For example, more 
than 2000 years ago the ancient Greeks wrote about 
growing cabbage. People have found seeds in the ruins 
of ancient cities, and have determined the ages of the 
seeds. Although traces of some wild mustards have 
been found in very ancient fossils, no traces of cabbage, 
cauliflower, or mooli have been found which are so 
ancient. 

Recent evidence of the above types suggests that 
people may have first produced populations of cabbage 
from populations of wild mustard, then people produced 
populations of cauliflower from populations of cabbage, 
both through the process of artificial selection. 

Why is this research important? Will it help us 
understand mustard and evaluate methods of selection, 
so that we can continue to produce new kinds of crops? 

This book is written just to 
give you a few ideas. 

Now it is up to you to ask 
questions, investigate 
further and find out more... 



And how can we possibly know whether mustard with long 
roots was produced by natural selection due to floods? 

Actually, that was just a hypothesis. We need to collect more 
evidence to know how good a hypothesis it is. 

...And did those beetles really write that plan? 
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vJFToft ^TRTt % \3H6K 



1 




sTT?T effcT 1 1 TTT-teT ^ TT WcT I 

Tff-f^mr % *fr-ft?n % ^t tt tfr wet l 
^ff-f^mr % ^rr-f^mr % Tfr-f^mr % ^t ^ tt ^ wcr I 


3TM vsft ^im-cH^RTr % f^3cT t ^TT TTO sff?T 
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^Tf H6ei eft #cft ^t ^t ifnfT sff, 
cfRT ^FTeff TT ^FTT ^cUcT 2f I 


VARIETY 



The population evolves 
(perhaps in three different ways) 


(Remove this part 
after printing.) 


Loss of variety is a serious problem 

Nowadays seed companies try to get all 
farmers to buy a particular kind of seed they 
have developed. As a result, the number of 
varieties of many crops are decreasing. 

For example, people in the same village, or in 
different villages, used to grow many different 
varieties of rice. Now just just a few different 
kinds are grown. 

But everything is interconnected and 
everything keeps changing. So a variety that 
was good a few years ago may not be so good 
now - it may have become less resistant to 
some new fungus or beetle. We may need to 
develop new varieties of rice. But how can we 
do this if we do not have a variety of plants to 
choose from? 

Therefore it is important to encourage a 
diversity of varieties, and to prevent the 
extinction of varieties which may one day be 
useful. 


LESS VARIETY 



The population 
does not evolve 


Evolution depends on having populations 
in which there are a variety of individuals. 
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RRRTf ft tfteft ^Tcft Wef 

F# sff I FvTTRf RTTeff eTK 3TeFT-3TeFT 
pFTFf % fc^TFff ^FTcft RRftf 
% mRc|R ft cfj^ FR1? cf5t Wei 
Mfl 


^RTT 
(^PRTT 
% TT^, 
cTR 

3fR ^TRff 
cfft ffivft) 





■RT 
'i-MMri'H 

(Rf€t 4^) 



Who decides? 

No one decides what will happen in natural selection. 
But in artificial selection who decides? 

Did the people who planted the seeds decide which seeds to plant? 
Or did someone else tell them which seeds to plant? 

Did the zamindar decide? Did the king decide? 

And is it different nowadays? Nowadays does the government 
decide? Do the seed companies decide? Do ordinary people decide? 

How are the decisions made? 

Is it based on which plants give the best taste? 

The best colour? The largest size? 

Or is it the ones that are easy to harvest? 

Is it decided on the basis of profit and loss? 

Is it decided on the basis of need or on the basis of desire? 

Are the wrong decisions sometimes made? 

Who should make decisions, and on what basis? 
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If the master decides, 
what seeds the slave 
will plant, will the master 
make the right decision? 
Some masters may be 
better than other masters. 
But there is no such thing 
as a good master. 


ft RFft WeT ftRTFfr ft ftfti eft fftRftf 

WFfR WT eft sff | 

^ft (artificial selection) wft 1 1 

Wf WT cFT FcTeRT t FFFT £RT RFFTT t|3TT I 
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RRT fftftt, RRTcft RTRRTt eft 
^ fft^FT F3TT eRRft sft | 


3 




^leilRh cfj^ WR ^fTT ^ FRTT I 
cFJft #ff cf>t v5T# ftpfc ^ffeHT eff# FT 
^TKft §ff % vJ^T ^TTeT v^TKT TJpft 
ftef ^PTT 2TT I #ff % ^ 3FT^ 

^TfeT 3TTJT^r Wf€t Wf % # fteT?T 

3m v^TRT f^TcRTT I 

vjI'SI c|>T 3i|ct)K cbcid 41vfl ^ cRT d^l 

Ffm STTl 
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W % Rb'HM IpT 
^THcfr mrf % ^cbedl 
^cft 3 ^fr ^=r ^i 
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^ f^FT % ^ Rl<b Rid cfv^r % foR efrfT cfif faM cfTT f 


WfrW 

FF qRFFI f?Rft 3RT f^T 
fcRft fcRF % xM % M^|J|U| ?T cRFFR 

FF FF FWff FTcf tM cRTT? FR FTFTcT 1 1 


hRcI^H 

f^prfc^ sj’vjfl'pM'RF C r 3TFTfcT^ FftcT fcTfTPT F>t 

3ngRrcf7 fcrfM ff wfrn cr^ #rf f^ fcR*r 

cRit? F>t WT FTFnft 1 1 


%Tf^f ^ FT# f?RF % ?TFR FTF, ?TFR 3ft? 
?TcR d'JcblRdi rfFT? cfft 1 1 ?TcRt ^ efFT FTfa Ffaf 
Ft RFkT 1 1 '3FTF? U T feTF, Ft FTFkTT t fcFT FFR 
3Tf§TFT Ff W F? ?TTeT FF #? ^fFFT F# I 


Rl^fe<F WT FT mRc|R| 4, Weft % 

3H^RT 3ff?/FT 3tc|iR>d JPTT4: 

• W?J# effFt 3 FT F# 4lFlRFi 

^FT F^Ft? 



Once, some scientists thought 
it would be nice to have a 
plant which has 
the roots of 
mooli and the 
shoots of cabbage. 

They pollinated mooli 
flowers with cabbage pollen 

But what did they get? 
Unfortunately, they got the 
roots of cabbage with the 
shoots of mooli! 



•FFT FFT #TT FT v5?FT> ^fRr 3jR|AjRld 
fcNMdclR ^FT F#rr? 

•FFT FF <fIc 1 F 3RT Fdsff F? Mld^>el 
3T?R FT^t? FFFF FFfFFF F? FFT 3RT? 

#tt? 

•FFT FF F^ET fcRTTFf ^T feTF vFTFT 
FF*t 'dlRld FFT? 

Ft TFFkTT t FF 4 Rc)^H 

^ FTFT-3 ITF ^ft ff f%... 

FF? FF 4t Ft FFFF t 
FFfff-3TTF vTFfteTT Ff I 
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TO ^TTeT fcRTPT tot to toto to to toft 
ft? to wft to WRT to TO to I 


24 


Ml^frlch *RR ft RlcbKH 

1 . feftf tf\ 3MT^f % fcrfcT£TcTT ftcft 1 1 

2 . W RrfcRR ^ R? cfcf> ft ftft t 4ftfft 

3feR-3TeFj ^RRH ft ftftft 3 ftR#ff ft ddjRcftd 

ftft t (4ftd^ ft ft?R ft<TT ftft t) I ft ddjRcftd 
SFTcft ftft cfTT s^-dld'dRd ft R*ft 1 1 

3 . fftftf ft ftk ft t|ft ftftR c^Tef 4 ^4£Rf ft ft?R 
ft<TT ftft 1 1 (ftftftT ft MftcRUI ft RH cblRlchl c T 3RT 
ftlRlcblft cjTT ^IKHIdPlch RTTO 3RT ftft, 3-HdlRdi, 
Rftftft R4T Mft<RU| ft ai^fc|cb fftft ft RffteT ftft 
tl) 

4. ^ qRci^d ftft ft R*ft t tjfr Rftfftr rrrt m\ 

WKT ftft ftft RTKT ftdRldi 3m 4Rft ft FT 

Rfft 1 1 

. feRTvTT, 3TTWT^r ft fftcfRH' ftftT 1 1 
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to to W Ml^frlch tRFT ft RlcbKH ft?TT %? 

1 . ift ftft ftft 3MTft ^Tft fftoftt ftTOft fftfftRT *T ft I 

2 . ^ RHft f fft cj^n^Jid fftfftRTft vJTKft t toft 

ftf fftft to to RRfft RFff ft toft ftftlRftl ft ^4 

fftftf?TT3ft 4 'Hdlddi fftefft 1 1 

3 . ftf ddtoftftl to 7JCTT£Rf ft tor t^RFR to4 fftcfft 
ftftttoWfttotfft vidjRcftd ftt 4RF ft WIcTNH 
ft MRcl^d ftft 1 1 WR toft to R^ft tolRT % ftft 

toeT 3-idlto ft tot W to W Rfft fft fftftt 
vid-toftl-ftor ft WRT ftft TJ’to to f3TT 1 1 

4. r w toft t fft ^rt ^jwrf m3 ^ 

Mdld^ui fcT?R 3 WKT ^fcR ^ t sfR WRT M^Hd 
4R% 1 1 WeH, RT t % |ch£lRi|l 4?f 3TRT^t 
^ dRclRld ^T 4^t WTT t 

4^t WTT W ^TRft 1 1 

5. R=f RcbKH ift RjR 3TTdT t - RT t 3 

STMf^Tt <RcT ^TKft 1 1 ^ 3 mRcrRi « sT% 

rt RfT 3TM^f Rf5 ^ wmf3 1 1 


TO TTOfT# Mtot ^ #rf % 

^ ^ to to to^ to 
to 3TTOT# tow toft 2ft I 
TOTeH to tot TOFTtftt ftf to tot 
■cr TO cRtot toft I 

TO> totocT toft c[to totocT to 

wto to Trroft tl 




t TZp ftft fcrf&r t 

RH'iHcbl fft'HH ftfc 


WR jy ftft ft <^ 5 i fft ^rf ^pRft ftt ftftf 
ftftftT wft t f^Mcbl W 3 TFT % ftRT Ft! 


%Tte fft^r ft #ft 

cT vjftcfr ftt *TTft ft feR <*># 
ftft € I ft^RT ftTF cfft ftlyi) 
cfF tFH cfR% Fft sf% 3TTcJ, 
ftfft 3PJ?, eTvft-^ slc^cjicf! ft|, 
vRRT ftft cnFff tjtf gfl^ 
vRRT ^vf MTRT EfR 

ftR# 1 1 


<MI eHIdl % 1% ftn ft? 

Wrft f? rff rrtf ft ftft fttftr cft ftiRT f^Mcbi 

WF 3TFT ft# FT I erfftr R7RRTT ^T ft ftfTT 
ft?TT Fff ffteTT fftRRR RTTF vRT-ft RTF ft# STT I 

ftft 4, ft cpJTT cfR ><i0ci ft? 

Fft FR# ftt ftft ft ft# fftRF F# fftft 
fftRpft ftrRff RT W RTF ft# ft I ft 
ftclol ftft ft FFeT FFT (ft# FR# ft 
FFTftft, 3TTft) FT FF# ft # fft 
FfftcT ft FR FTcT 

^5 ft# ft f^ft ft f#T 

ft 3 TTF #1 W Ffft ft Fft ft 



#rtt ft #r 


r# ftteftt ft 

\ 


cHT B^TT ft 


<t>fel<t>lft 




fiTcpft clft 


#R ft# 


ftftftt F# 



6 


r 


^ ftt ft# ajk ^Mr sff I # sf^t sff I 
ftt ftFT ft efpft # fttftt % 4tft ftt^ I 




Was it really science? 

There is a lot of evidence that our 
ancestors developed new crops like 
cabbage and cauliflower through artificial 
selection. The evidence indicates that 
cabbage and cauliflower were developed 
several thousand years ago. 

But some people do not agree that when 
our ancestors did this they were doing 
science. They say that science began 
more recently in Europe as a result of 
the Renaissance (which began only in 
the 14th century). They say that science 
was what Galileo did when he built a 
telescope and studied the moons of 
Jupiter. They say that farmers were not 
scientists. Farmers were illiterate - they 
did not write careful records of what they 
did. They may have made guesses, but 
they did not make theories or hypotheses. 
They did not work systemically. They 
did not have an explicit understanding of 
artificial selection. 

It is true that ancient farmers did not 
write records of what they did. But maybe 
we are being biased when we say that 


science cannot be done without writing. 

Or maybe we are not recognising the 
accomplishments of farmers because they 
were not 'upper caste' or 'upper class' - 
they were just labourers. 

Certainly early farmers must have 
asked questions like those shown on 
the opposite page. And they must have 
learned through a process of trial and 
error. Aren't experiments also a process 
of trial and error? In the process of trial 
and error our ancestors must have also 
guessed or tried to predict what the 
results would be. Did they base their 
predictions on theories which they made 
through observation, reason and logic? 

Or did they invent wild stories and myths 
about spirits and magic, and base their 
predictions on these myths? Did they 
believe what authorities said or did they 
question authorities in order to revise 
theories and come to new conclusions? 

Would it have been possible to develop 
cabbage and cauliflower if they based 
their predictions on myths and magic? 
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^4 ^TTeff W I# cR^ ^eff 

cfTef ^T-RcbRHd #Tt % #3fT cf>t cf>^| 
^ sTK 3TT%R 3 W frcTT - 



qRRlfcd afR 

RRT efrfT fjf^PT W cfft *RRT ^ ^ Cf5t f, if RfsTH cfR 1 1 


if TRTcT TJBct f: 

“<t4l sRT <slc1 R Lldl FT% 
^Tef ^R?ft % #RT cR W 
"?sfcT % sfNt R v^TTCT 

cff^T t?” 

?TT eftvjff ^ W^T 


3 sfR, cfr W v^RT 
#r 3t^R?t #R?” 

“nrrt cHt ^cft %R RrR?” 




^ ^RcheMHI tl a 

RcliRld cfj^ f 3fR 4 

#1 wti f:^ 

“^Tcfr ^ 

cFkTR *f x fr^ HKi-HKi 
^TcT t 3fR W( if 3fR 
^sfcT t 3fR ^3cT f fcp RrrT t^cR 
qRTef Ftcft t?” 

cRTcTT t % ftWT RTToT gvf 
R 3R^ rR R ^rffcp 

■ffRFT sn I Vrf R ^r 

eNt s?T RTff f' I cfr dell RTeT ^>e1 
M sff^T eFTRR ^cf 1 1” 


// \c 



if 31c|cH|cbH 
cfR% f 3fR 
mRumhI cJjT (c)^NU| 
cfR% f: 

“^gf *rst 

fcki'fl WTT t..jRT ^TTR t % WT 
v^TRT SH^RcT ^f#R Rff 
cmffcp ^r?t *rRct qr^LRioft I’ 


£22. 

- - ^ 

■<a?__ 

^ <<y? . . . r» 


_ (v? ^ _ m . . 1 

— £i2_ 

3& — £Q 2k2 i .« 1 — I 




ff 31 h4) <NIc 1 sfRf clft 

WcTRf f: 

“WHT % RTcf R RRrt 
cRj? % ^el c)dl 
6^1 cl it I <W| R ^rf \RRt 

sfr# of R?” 


aTcRTcTT, fcfRTpff fcl^TRT ^cHT 3TFf W ^FTT RlcHI sT5 WcTT 2TT cfqffcp RfRfFTT cR 3R*$t RtsTT RT 
46 R^TR TTTS3R ^Ter^T 1 1 f^TFT cR WT^RfRRR sfR RiaTT % w£f RRRTT 1 1 
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TTfxRTt ef^t ff 
T ft£TT d s| | ^icll J NI 
cbfelcbiri ^cT 
^eff cR 4dM|U| ^ 
q^lRld ^eff ^ ^feRTT spff 



anther 

(with pollen) stamen 
filament J 


-stigma^) 

carpel 
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#?! PFT eft ftpft ^ ^FTcft 

4TPRt teR t WT ^FJ^T ^ 1 1 


#RT % ^T FT fMt ^ 3TM^ 



. v^f%$rft ^f cfTcr ■cfteff % ^ff ^ STFTcfP RR ' 

4 ^r cncr- fr 1 1 afk *. 

■ ' ■ * Wf cfj^ ^ wt4t ^ ^Tet l, 
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t *- 


^T ^FTcft ^NRTf % *M ^T SRFT FT I 
cf^TT cpf^ ^ f' PfT Riddel ^cf7 v^ Iff? 


^FT % 3TTf^ 3, 
RMHH ^T #ff ^ #3f 
again $0Cdl cf^cl 

i^pff ^ ^IFt 3 
RF# v^KT 2^1 


^ Wef ^RTR I 



fcfcRRT cpf cTf^t RT FfcTT 1 1 ^RT 3 ITRf RT RftRT 

cf?f sfR cf?f %: 


thr #? 

|=^ft rrr % Rf^ 
f^Rff 3MT^f 3 f^Rff RRfK 

Rf 6 |<^cH|c| Rff RTRcT f | 


Hl^frlcb rRR 

R<£lcl<+> RRR f^fRft 
TRRR RT R# FRTl 




f^R Wf 3 ^ RR-RT cRcf t? 
f^R RRRt 3 ^ 3RR RRT t? 


^RT 3RR-RRR RTf t? 

RTT s^-lfeR % RT RTRT R^t fteTT? 
R RJRR RRpft RR f^Tcft? 

R ftR RT RTRTR ftcft? 

R ^RTfeR Rff% 3RR-3RR 2J? 
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RRofT R# % 3TTWT RfRTT RTR# ^fvT fteT R%! 
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vr|<s|fch> if^t vjf^T Fief 
spF vjiicl | 



F^f RTTeff FTF 
FFT F3TT ^rjT? 



-> . ' a ' V 


.. V 


RF FF ermt 4 ^IT % ^FR^ff % fF? #TT F>t 4>fc^i cRft t 3fF FF*t vFTFT FFT Tft t 
FF Tf FFTeT FFT Rfr ^TT FFT 1 1 FFTF FFT FF4 % frRR RlsIH FF WKT feRTT I 

R7FTFT SJT: PR# Fft fF? R^feRTt FTFft F^ cRft FFt t? 


ppcfft MRcbcMHI 8ft: Ft PFkTT t Rfr f^TF FT ^ F^ t, PF %Ff *f fF? FTF 
1 1 ^ FTFkTT t Rfr etft Wff ^ |RF FT FF^ FTFt tfltfi FTfcTFT eRft FRft # 4 

WiFT ir> tRftq fopj: 




•• 


^0 4lc1 PF?fF 

^r€t 1 FfeFff % 

FR I 


/^}&£0£_£33_ g££j£j3g__ 






j ^g\agy3'QpS<?gi3aft^ 

0^3 go £^3 ££> £ft? £p £^b 


fFfR Fs|p FTF?tF 

cRft fFcTFT % 
#P sfR I 


T tt3 aaOPAfl cg S^ 




C y>£^3 £V3 ^ gf^gjQ 


3> . F* -SLffeL^jfe_ 


g fi go cp ao a> ^ c>»cc 


P*% vift ■i^l'j) Riel, 
PFFF RlSc^l RRttI 

M6el 4ld cfft PFP 




PFFF PR<b4 8TT: 

#P Ft # fFcTFT Fft FTT^vT FF FfrTf t..FFMp I 

3fF FTFTeT fpR fIcT Fft fF? FTfeRlt wRf FFf t? FFT fM fM Fft FrfcTFT 4 4M Fft 
FRFTI FFTFF %? FFT FTFFTT % 41^1 FF FFTF RF^-FTT 1?? 
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tO - ‘ 

** - - 

. ^ 

■' V 



A few of the undeveloped flowers 
went on to produce flowers and 
seeds. 


The farmers gathered the seeds 
from these plants, and planted 
them the next year. 
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3T%^ RT HlM RT 3RFT 
FftFFJFff FF RlcbKH FTcTT 
Ffc¥ Rlcb KH FTTFTfM FF FfFT 1 1 

FF 6|^ellc| W?5t F?T FT 
Ff FT 0F TT0cf ^ F0 

TFTTf% Rl^Rld ft I 


FF ^ 3TFFT ^ tf 

t f^FFT FFT Fft PR % FftF FFT tt 
RFFT FT FcF # FFF ^ ^ 1 1 

RFFft ift 3TM^ ^ fcrfcTFFT FRft 1 1 ^ 
tt 3TTFTtt % Fit ^ft FT 41 9 fFf F^- 
^ F# fF? 3FF t TFT 

FTcft Ftf^rff FRFtFfRF RfR fr rpr% 

t FF FF, ^ FFITfFF t) I 


43 



fcf^rFT A wm fter?t t w 

^eRTT t % 3 Ml^frlcb ^RPT FRTT t 

3 fR vTRtt ^ R]cb KH ^f?TT 1 1 


^r RlcbKH 

^ MteTT t IvSTHcf? vff^T 
cf>t 3MT^ 4 M l^eTTcf Ftcf 1 1 
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There is a lot 
of variation in 
the scientific 
method. The 
order is not 
fixed, and not 
all of these 
processes 
are always 
included. 
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cp- T$&£\ cfi m # Cf5t 3TFRT 



Had one plant changed from having 
less tightly packed leaves to having 
more tightly packed leaves? 



^Tefr ^eff cfj|f Tjcf> tfrefT 

% 3 dd41d ^£\ f3TT §TT I 

Plants that happened to have tightly packed 
leaves were the ones that farmers selected for 
seeds. 

The population of plants changed after many 
generations of selection. 

A population in which only a few plants had 
tightly packed leaves evolved into a population 
in which most plants had tightly packed leaves. 
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vjftcT WTcRUT t R 3RR f gjk WHRR TR 3RR ^TofcTT 1 1 



#rt, % xM faed fr cneT iftw ^ % wr? (^-xter) ^rft sfR, wr fiRd eft 

cTWT CRT PlcbM ^tcT 1 1 Ft RRf Tf ftcT^t RT XTtWcTc^ 3fft ^ xr^t % xfppp^ff 

cTFRT pH d Wcf if I cfff efFT ef I 


4Tcf sReflcf 3TFf 4Teft cf5t Weft cf5t 
cffe cfst WfcRT cfjxtft I Ft TRFkTT t % ^ fWff % 
3 V^Tm ^T^TR 3 fR % feR | 


W|chlcl<+> ^ RTT 9 T WR 3 jk iR'HN HfsbAllkj 1 1 
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w ^Rfr % xfr^ w^t r# wet 

w M cfft sppft cpff wt-iwft Fteft t? 
<ple 4RT 'Plgcl 6^1 ? 

w c(?pgf eft 3RTft cftf W^ft-PFRK^ Fteft t? 

3RR eft .ft ftt cptf ^EfT Fteft eft eft Rftt -ell 6 el ftp 
V'MIPIeR ftftt «n 41 3?R -HlcTl vjl'Si cjicl ft ftt - TR 
\J% ftt ftteTT eft eft RReft % ^0e;^l v3eic RT I 

IRRt FF 4R ftft fcp Tp? Rft % fcp cpft ^ftSTT FF 
eRF f<WRle 1 Ft R4FT1 % ftp ftpftt T^cp ftftr % feR 
eft 3RSP FlRF RTTftRT Ft RTF, FF F^cPT ^TeTePT FF 
Fft ftp eft \RT ftftr cpT 3TRR FTRR Fpft cp fcR ft 
fcppf^eT 1|3TT 1 1 

^tef 3) KHMKH ft TRlfcRR eft FFTftfeT RRft f sjfft 
TRlfcRR 3TRPTRT ft ftftft cfjt I 


"Training is everything. The peach was once a bitter 
almond; cauliflower is nothing but cabbage with a 
college education." 

-Mark Twain, Pudd'nhead Wilson, 1894 


ftftTRTT 



1 . IFT WT^T *[# I T# efft #viHT 

to#l 

2 . IFT ## *[# I TPTT to# I 

3. ^ Tf^ # toTT to# 3fk to# 
to# % 3fR W^T ^fePTT ^TT to I 

4. # to ## to# t ^T 

^ton hhi(# I 

5. # to ## ## *[# tor# % 
sjftorr hhiQj"! i 

6. ^ #ftor to tor tor f# ^ tor ?j# 

7. # tor to tor ?j# to# t 
^ton hhi(# i 


X. - C__. 

Z " TT " 


where A = Tr'r 


If x <0.»73an,thtn t = MC> 
where, t = tfiahic yau. 
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The farmers needed to 
collect seeds to grow 
the next year's crop. 
Instead of eating all 
the plants, they let 
some plants grow and 
produce flowers and 
seeds. 


They wanted to get more plants 
with tightly packed leaves, 
so they selected seeds from the 
plants that had started out with 
tightly packed leaves. 





14 


They planted these 
seeds the next year. 



Each year they 
selected seeds from 
the plants with tightly 
packed leaves. 


If all the best plants 
were eaten, then the 
worst plants would be 
the only ones left to 
produce seeds for the 
next year's crop. 
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^ Ml^lricb rRR (natural selection) f | 


RFT RT RcTeR f _ “f^ Tfpfcf ^ ^ RpjT l” 

RchRnd wefr 4 m3 wrif 

3 TTO 3 fR oft t iff I R 3 fRT 

FTeTT 44dN WIT WR 2TT fatFTT fcp RhdH'l' RT ^ 
Weff 3 F3TT, F? 4?! ^MK 3 44dM df F3TT I 


Ml^f^lcb TT WT?r RcR FTcTT 1 1 

3 fcRTR t fcp# eft ifRT f | 

Rf^fR W 3 Rif 
% RRT RT%R| ^RTf 
Rl4 cRcf^lsf RT RTRT FtcTT I 
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